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Association between modifiable lifestyle
pattern and periodontitis: a cross-sectional
study based on NHANES
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Abstract

Background Periodontitis can be avoided with a healthy lifestyle. However, studies have only looked at one lifestyle,
ignoring the connection between lifestyle patterns and periodontitis. The purpose of this study was to look at the
association between modifiable lifestyle patterns and periodontitis.

Methods Data were obtained from the National Health and Nutrition Examination Survey in 2009-2010 and
2011-2012. Smoke, drink, exercise, sleep duration, oral exams, and self-rated oral health were all lifestyle factors. The
CDC/AAP classification/case definition was used to evaluate periodontitis. Drawing upon latent class analysis, distinct
patterns of lifestyle were identified, with each participant exclusively affiliated with a single pattern. The association
between lifestyle classes and periodontitis was then examined using ordinal logistic regression.

Results 4686 (52%) of the total 9034 participants, with a mean age of 54.08, were women. Three lifestyle latent
classes were found by fitting 2-10 models: “Class 1" (52%), " Class 2" (13%), and " Class 3" (35%). The “Class 1" displayed

a prevalence of oral examination (75%), favorable self-rated oral health (92%), and engagement in physical activity
(50%). The ‘Class 2’ exhibited the lowest alcohol consumption (64%) and smoking rates (73%) but the highest
prevalence of physical inactivity (98%). The ‘Class 3’ showed a tendency for smoking (72%), alcohol consumption
(78%), shorter sleep duration (50%), absence of oral examinations (75%), and suboptimal self-rated oral health (68%).
The influencing variables for the latent classes of lifestyle were age, education, and poverty level. Periodontitis risk may
rise by 24% for each additional unhealthy lifestyle practiced by participants (OR=1.24, 95% Cl: 1.18-1.31). The 'Class 3’
(OR=1.80,95% Cl: 1.52-2.13) had a greater risk of periodontitis compared to the'Class 1’

Conclusions Our analysis revealed that unhealthy lifestyle patterns are associated with periodontitis. These different
lifestyle patterns need to be taken into account when developing public health interventions and clinical care.
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Introduction

A chronic inflammatory illness affecting the tissues sup-
porting the teeth, periodontitis is brought on by bacte-
rial plaque [1]. Periodontitis is thought to affect 10%
of people worldwide, whereas it affects approximately
42.2% of adults in the United States [2]. Diabetes, cog-
nitive impairment, and cardiovascular and cerebrovas-
cular illnesses are associated with periodontitis that
pose a severe threat to public health globally [3-5]. The
results of numerous research on the association between
lifestyle and periodontitis suggest that decisions made
regarding smoking, drinking, physical activity, and sleep
duration may have an impact on how the disease mani-
fests and advances [6-8]. These data collectively imply
that lifestyle may have an impact on periodontitis.

High-risk populations will benefit from cost-efficient
periodontitis control techniques and successful lifestyle
change programs. Adults (particularly the elderly) are
at a 66% higher risk of dying from bad habits and life-
styles, such as smoking, not getting enough exercise, eat-
ing poorly, and consuming too much alcohol [9]. These
undesirable practices frequently occur or cluster within
people. The majority of studies to date have only been
concerned with modifying one unhealthy behavior [6].
Single lifestyle choices may not have much of an impact
on periodontitis and may not give us enough knowl-
edge to design successful lifestyle therapies. For exam-
ple, people who drink and smoke have a higher chance
of developing periodontitis than those who do not.
However, there may be other groups of people who do
not consume alcohol or tobacco but never get a dental
examination and who also have a higher risk of develop-
ing periodontitis. Studies have examined the connection
between periodontitis and lifestyle scores (i.e. the num-
ber of healthy lifestyles), however, it is impossible to
determine the health advantages of people who lead vari-
ous healthy lifestyles but have a score of 1, nor is it pos-
sible to use tailored interventions [6]. Consequently, the
discernment of patterns associated with the integration
of different lifestyles is essential for the development of
all-encompassing strategies to enhance the quality of life
and forestall periodontitis.

While investigations have explored the association
between lifestyle choices and periodontitis, conventional
clustering and factor analysis have primarily focused on
continuous variables. Consequently, they fall short in
elucidating the intricate associations among categori-
cal variables, resulting in limited interpretability. Latent
class analysis (LCA) offers a statistical approach adept at
addressing categorical variables [10], particularly as life-
style measures often manifest as binary variables. LCA
categorizes the population into subgroups based on the
probability of individuals responding to the measured
variables. LCA produces good interpretability and has
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been used in some studies to comprehend the various
lifestyle patterns. For instance, a previous study based
on diet, physical activity patterns, smoking, and blood
pressure control of hypertensive patients, classified
their lifestyles into three risk classes: low-risk class (I),
intermediate-risk class (II), and high-risk class (III), and
examined the patterns in relation to sociodemographic
characteristics [11]. Another Israeli study divided life-
style into three possible categories: “healthy,” “unhealthy,
and “mixed” based on individuals’ consumption of fruits
and vegetables, smoking, physical activity, sleep, and vac-
cination [12]. These findings suggest that lifestyles have
different latent class characteristics. By identifying these
latent patterns of lifestyle, it is possible to make targeted
comprehensive lifestyle improvement recommendations
for different classes of participants. However, studies on
the association between lifestyle and specific diseases,
like cognitive impairment and debilitating conditions,
have been undertaken [13]. No research has examined
the connection between various lifestyle choices and the
risk of periodontitis to this point.

To fill this gap, the primary aims of this study are: (1)
to identify latent lifestyle classes of adults aged 18 years
or more using a nationally representative population,
and (2) to look at the association between latent lifestyle
classes and periodontitis. The results of this study may
provide evidence to support future interventional studies
aimed at investigating whether targeting specific clusters
of unhealthy behaviors could help reduce the prevalence
of periodontitis.

Methods
The STROBE (Strengthening the Reporting of Observa-
tional Studies in Epidemiology) criteria were used in this

study to conduct cross-sectional research. (Additional
file 1).

Data source

Data for waves 2009-2010 and 2011-2012 of the National
Health and Nutrition Examination Survey (NHANES)
were gathered. Detailed information on NHANES has
been presented in previous studies [14—16]. The study’s
subjects had at least five full records of their lifestyles and
were older than 18 years old. These records were used
for latent class analysis. Subjects got a thorough dental
health-periodontic examination as part of the NHANES,
and all measurements were taken by the periodontal cat-
egorization methodology to investigate the association
between lifestyle choices and periodontitis. The study
had 9034 participants in all.

Lifestyle and lifestyle scores
Lifestyle is comprised of two components [17]: health
behaviors and health beliefs. Health behaviors were
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assessed through five indicators: smoking, drinking,
physical activity (PA), sleep duration, and oral examina-
tion. Health beliefs were assessed through one indicator:
self-rated oral health. All variables were binary. Smoking
was defined as current smoking or quitting for less than
one year. Drinking was defined as greater than 12 drinks
a year. Through a questionnaire based on the Physical
Activity questionnaire, physical activity (PA) data was
gathered. Participants disclosed how often and for how
long they engaged in vigorous or moderate recreational
activities, as well as vigorous or moderate job activities.
According to previous NHANES recommendations, the
following activities received MET scores: vigorous work-
related activity, moderate work-related activity, walking
or bicycling, vigorous leisure-time activity, and moder-
ate leisure-time activity, which were given 8, 4, 4, 8, and 4
points, respectively [18]. The sum of weekly activity min-
utes was multiplied by the MET score for each activity to
determine the total PA. The US PA guidelines stated that
low-level PA was classified as 500 MET-min/week and
high-level PA as 500 MET-min/week [19]. Insufficient
sleep was defined as a sleep duration of fewer than 7 h per
day. Oral examination asked participants if they attended
oral health regularly. Participants were considered to
have had an oral examination if they indicated engage-
ment in procedures such as check-ups, examinations, or
cleanings. Self-rated oral health was self-reported by par-
ticipants as good or poor. We also calculated a lifestyle
score, with one point for having poor health behavior and
a score range of 0—6.

Periodontitis

Six locations per tooth are measured as part of the
NHANES periodontal examination technique on 28
teeth. Based on clinical attachment loss (AL)and probing
depth (PD), periodontitis is diagnosed. The term “peri-
odontitis” was defined in this study using the CDC/AAP
classification/case definition [20]. Patients with mild
periodontitis have two proximal sites on distinct teeth
that have PD less than 5 mm or two proximal sites with
clinical AL less than 4 mm. Patients with moderate peri-
odontitis have one or more of the following: two proxi-
mal sites with PD greater than 5 mm, one PD greater
than 4 mm, or two proximal sites with clinical AL smaller
than 3 mm in distinct teeth. A tooth with a PD of 5 mm
or at least two teeth with an AL of greater than or equal
to 6 mm indicates severe periodontitis. Participants with-
out any of these symptoms were considered to be free of
periodontitis.

Covariates

Potential confounders related to the association between
lifestyle and periodontitis were included in multivari-
ate models, thus covariates were also identified with
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investigators and categorized in a manner consistent
with previous studies [21]. Covariates including age
(<55 years, 255 years), sex (male, female), years of edu-
cation (<12 years, 12 years, >12 years) [22], marriage
(no, yes), race (Mexican-American; white, non-Hispanic;
black, non-Hispanic; and other), poverty level, BMI
and diabetes. Poverty levels were classified into 3 cat-
egories according to the algorithm of previous studies:
<1.35 classified as low, 1.35-2 classified as medium, and
22 classified as high [23]. Three categories of BMI were
established: low (18.5 kg/m?), normal (18.5-25 kg/m?),
and high (25 kg/m?) [24]. Participants were classified as
having diabetes if they met any of the following criteria:
(1) physician-diagnosed diabetes, (2) glycohemoglobin
HbA1lc(%)=6.5, (3) fasting glucose (mmol/1)>7.0, (4)
random blood glucose (mmol/l)>11.1, or (5) two-hour
OGTT blood glucose (mmol/l)>11.1 [25].

Statistical analysis

For categorical variables, N (%) descriptors were
employed. The chi-square test was utilized to assess dis-
parities in baseline data among patients exhibiting dis-
tinct degrees of periodontitis. First, we used latent class
analysis (LCA) to identify a number of lifestyle classes.
LCA is a statistical method that classifies individuals
into different groups based on the participants’ response
patterns on lifestyle [10]. According to the likelihood
of unique conditions of lifestyle variables in each latent
class, lifestyle latent classes are labeled. LCA estimates
the parameters using the expectation-maximization algo-
rithm, which accepts the existence of missing values in
the data. LCA were conducted, varying the number of
classes from 2 to 10. The optimal number of latent classes
was determined through a rigorous evaluation based on
statistical metrics and interpretability. The optimal LCA
was chosen using low values of Akaike’s information cri-
terion (AIC), adjusted Bayesian information criterion
(aBIC), Bayesian information criteria (BIC), and con-
sistent Akaike’s information criterion (cAIC) [26]. The
model’s simplicity and interpretability were taken into
account in addition to the model fit indicators. Second,
we looked at the basic characteristics of various lifestyle
groups using weighted logistic regression models. In
order to evaluate the association between lifestyle groups
and the severity of periodontitis, weighted ordinal logis-
tic regression models were employed. The two-year sam-
ple weights for each NHANES period were aggregated
into 2009-2012 weights. This research also examined
the correlation between lifestyle scores and the severity
of periodontitis to compare with earlier findings. All sta-
tistical calculations were done in R. The ‘poLCA’ package
was used to conduct the study on LCA. The threshold for
statistical significance was P<0.05.
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Results

Sample characteristics

Of the 9034 participants included, a total of 4686
(52.40%) were female, with a mean age of 54.08 years, and
62.28% were currently married. Of the total participants,
2057 participants had no periodontitis, 154 had mild
periodontitis, 306 had moderate periodontitis, and 6517
had severe periodontitis (Table 1). Univariate results
showed that different degrees of periodontitis were asso-
ciated with physical activity, sleep duration, oral exami-
nations, and self-rated oral health. The median score for
poor lifestyle was 2.

Identification of the latent class of lifestyle

In the fit results of 2—10 models, all model assessment
indicators reached a minimum at 3 classes (Fig. 1). Con-
sidering interpretability of the results, 3 classes were
selected as the optimal number of latent classes of life-
styles. Latent classes of lifestyles were tagged based on
the conditional probability of model fitting (Fig. 2). The
‘Class 1’ exhibited a prevalence of oral examination (75%),
favorable self-rated oral health (92%), and engagement in
physical activity (60%). The ‘Class 2" displayed the lowest
frequencies of alcohol consumption (64%) and smoking
(73%), yet registered the highest incidence of physical
inactivity (98%). The ‘Class 3’ demonstrated a propensity
for smoking (72%), alcohol consumption (78%), shorter
sleep duration (50%), lack of oral examinations (75%),
and suboptimal self-rated oral health (68%).

Characteristics of the latent class of lifestyle

Figure 3 lists the sociodemographic details of the sev-
eral latent classes of lifestyle. Participants in the “Class 2”
group were more likely to be older, female, and less edu-
cated than those in the “Class 1” group, as well as to have
lower levels of poverty. The “Class 3” class had a higher
likelihood of being younger, having fewer years of educa-
tion, being unmarried, and having a lower poverty level.

Association of lifestyle latent class and scores with
periodontitis

Figure 4 illustrates how periodontitis and lifestyle are
related. Model 1 assessed the association between peri-
odontitis and poor lifestyle scores. The findings show that
participants were more likely to develop periodontitis for
each unhealthy lifestyle they increased (OR=1.24, 95%
CI: 1.18-1.31), after controlling for sex, age, marital sta-
tus, education, race, poverty level, BMI, and diabetes. In
model 2, the association between lifestyle latent classes
and periodontitis was assessed. The results imply that
the risk of periodontitis increased by 80% (95% CI: 1.52—
2.13) in the ‘Class 3’ compared to the ‘Class 1’
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Discussion

In this study, we identified 3 lifestyle latent classes based
on 6 lifestyle indicators in NHANES: ‘Class 1" (52%),
‘Class 2’ (13%), and ‘Class 3’ (35%). By conducting the
LCA, participants who maintain lifestyles variously could
be distinguished and classified between healthy and poor
in aggregation. In addition, current evidence amelio-
rates the knowledge of association between lifestyle and
periodontitis by indicating that aggregated poor lifestyle
were strongly associated with the severity of periodonti-
tis. These results may improve the understanding of life-
style clusters and provide an important reference for the
development of interventions for periodontitis.

Our study showed that poor lifestyle clusters were
associated with age, years of education, and poverty level.
Our findings are consistent with previous studies, and the
results suggest that different lifestyle classes may be more
associated with social environments that may arouse atti-
tudes and practices toward health behaviors, especially
physical activity, etc [27, 28]. For instance, within our
study, individuals who were non-smokers and abstained
from alcohol consumption while also lacking physical
activity were found to be more prevalent in ‘Class 2! Fur-
thermore, compared to individuals in ‘Class 1, those in
‘Class 2" were more likely to be women. Therefore, life-
style education and intervention programs for periodon-
titis control need to take these underlying characteristic
differences into account.

Although it is clear that people who have more school
years are more likely to lead healthier lifestyles, these
connections are not always causal. A study in the Philip-
pines with 1064 participants found that health literacy
rather than education level encourages a better lifestyle
[29]. In addition, a UK study that included 9003 partici-
pants showed that health literacy did not increase with
years of education after educational reform [30]. Hence,
to raise the population’s health literacy and thereby lower
the risk of periodontitis, proper intervention programs
based on years of education are required when undertak-
ing lifestyle interventions.

Our study also discovered a significant link between
unhealthy lifestyle ratings and periodontitis, which is in
line with findings from earlier studies [6]. Nevertheless,
a lot of useful information was lost in earlier research;
our study altered this. The compromise of valid informa-
tion stems from the amalgamation of distinct unhealthy
lifestyles (such as smoking and drinking) into a singular
unhealthy count. In other words, participants report-
ing the same lifestyle as ‘1’ may encompass both smok-
ing and drinking, each potentially eliciting distinct health
effects. This blending of diverse health behaviors under-
mines the discernment of differential benefits across vari-
ous health lifestyles. In this study, we could clarify that
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Table 1 Sociodemographic characteristics of sample grouped by periodontitis (N, %)

Total No mild moderate severe P-value
Age <0.001
<55 years 4719(56.19) 1245(63.91) 130(81.96) 235(69.13) 3109(51.73)
>55 years 4315(43.81) 812(36.09) 24(18.04) 71(30.87) 3408(48.27)
Sex <0.001
Men 4348(47.60) 888(43.68) 70(44.42) 176(58.73) 3214(48.58)
Women 4686(52.40) 1169(56.32) 84(55.58) 130(41.27) 3303(51.42)
Education 0.01
<12 3432(33.11) 713(28.98) 45(24.96) 86(31.11) 2588(35.04)
12 5602(66.89) 1344(71.02) 109(75.04) 220(68.89) 3929(64.96)
>12 <0.001
Current marital status 2178(16.72) 395(11.97) 7(2.49) 55(13.44) 1721(19.16)
No 1976(21.00) 346(14.61) 23(13.36) 58(17.65) 1549(23.82)
Yes 4880(62.28) 1316(73.42) 124(84.15) 193(68.92) 3247(57.02)
Race <0.001
Mexican-American 1037(7.69) 221(6.63) 12(5.50) 55(13.49) 749(7.85)
White, Non-Hispanic 3700(68.30) 947(73.25) 77(75.21) 103(60.12) 2573(66.65)
Black, Non-Hispanic 2087(11.05) 410(9.39) 22(5.94) 49(8.96) 1606(11.96)
Other 2210(12.96) 479(10.73) 43(13.35) 99(17.43) 1589(13.54)
Poverty level <0.001
Low 2857(21.61) 540(17.21) 30(12.52) 70(16.97) 2217(26.23)
Median 2156(23.73) 426(21.62) 26(18.57) 80(26.70) 1624(27.17)
High 3205(47.60) 909(61.16) 88(68.91) 131(56.33) 2077(46.59)
BMI 035
Low 123(1.10) 30(1.24) 1(0.93) 1(0.38) 91(1.11)
Normal 2381(25.23) 575(27.35) 47(29.29) 85(26.51) 1674(24.68)
High 6390(72.48) 1384(71.41) 105(69.78) 217(73.12) 4684(74.21)
Smoking 0.03
No 2055(23.84) 431(58.15) 25(61.42) 56(53.07) 1543(50.59)
Yes 1990(21.59) 357(41.85) 18(38.58) 58(46.93) 1557(49.41)
Drinking 0.30
No 2289(20.05) 473(22.66) 38(24.41) 64(16.75) 1714(22.07)
Yes 5734(70.79) 1168(77.34) 97(75.59) 202(83.25) 4267(77.93)
Physical activity 0.14
Yes 3277(41.19) 678(42.06) 69(45.81) 135(52.48) 2395(43.64)
No 5112(53.24) 1119(57.94) 71(54.19) 140(47.52) 3782(56.36)
Sleep duration <0.001
Sufficient 5048(60.12) 1126(67.33) 99(75.68) 169(64.43) 3654(61.95)
Insufficient 3338(34.28) 670(32.67) 41(24.32) 106(35.57) 2521(38.05)
Oral examination <0.001
Yes 4167(54.19) 1100(67.83) 117(83.90) 181(68.49) 2769(52.52)
No 4181(39.87) 689(32.17) 23(16.10) 91(31.51) 3378(47.48)
Self-rated oral health <0.001
Good 5528(67.71) 1314(80.10) 127(92.85) 11(7943) 3876(67.62)
Poor 2861(26.72) 483(19.90) 13(7.15) 64(20.57) 2301(32.38)
Lifestyle scores [Q1,Q3] 2.00(1.00,3.00) 2.00(1.00,3.00) 1.00(0.00,2.00) 2.00(1.00,3.00) 2.00(1.00,3.00) <0.001
Diabetes <0.001
No 6289(74.30) 1488(78.20) 127(84.82) 244(79.44) 4430(72.85)
Yes 2697(25.13) 553(21.80) 25(15.18) 59(20.56) 2060(27.15)

Notes This table reported counts (absolute frequencies - N) and weighted relative frequencies (proportion - %)

Pearson chi-square tests for categorical variables

Abbreviations Cl, confidence interval; OR, odds ratios
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Fig. 2 The distribution of latent classes and conditional probability for 6 lifestyles

different lifestyle classes were significantly associated
with periodontitis.

In our analysis, the “Class 3%, which included sev-
eral bad lifestyle choices, significantly increased the

development of periodontitis. These individuals were
more likely to smoke, drink alcohol, have shorter sleep
duration, have oral examinations, and report poor self-
rated health. Smoking and alcohol consumption are
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A. Association between lifestyle scores and periodontitis (weighted)

Variable OR (95% CI)

Lifestyle scores 1.24 (1.18 - 1.31) .
‘Women (ref = Men) 0.89 (0.77 — 1.02) il

Age (=55 years) 1.90 (1.64 —2.21) —a—
Years of education = 12 years 1.03 (0.80 — 1.33) ——

Years of education > 12 years 0.61 (0.49-0.76) +—l—

Marriage 0.92 (0.79 - 1.07) il
‘White,Non—Hispanic 0.92(0.74 - 1.13) ——

Black, Non—Hispanic 1.28 (1.01 — 1.61) —a—
Other race 1.29 (1.03 - 1.62) ——
Median FPL 0.90 (0.75 - 1.10) ——

High FPL 0.73 (0.62 - 0.87) il

Normal BMI 1.12 (0.58 —2.19)

High BMI 1.20 (0.62 —2.33)

Diabetes 0.99 (0.84 - 1.17) ——
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B. Association between lifestyle classes and periodontitis (weighted)
Variable OR (95% CI)
Class 2 (ref = Class 1) 1.17 (0.88 — 1.56) ——
Class 3 (ref = Class 1) 1.80 (1.52 - 2.13) ——
‘Women (ref = Men) 0.87 (0.75 — 1.00) I
Age (=55 years) 1.90 (1.63 —2.21) ——
Years of education = 12 years 1.00 (0.77 — 1.29) ——
Years of education > 12 years 0.57 (0.46 — 0.72) '.—4
Marriage 0.89 (0.76 — 1.03) s
White,Non—Hispanic 1.00 (0.81 — 1.24) ——
Black, Non—Hispanic 1.31 (1.04 - 1.66) ——
Other race 1.34 (1.07 - 1.69) ——
Median FPL 0.88 (0.73 — 1.07) ——
High FPL 0.71 (0.60 — 0.85) g
Normal BMI 1.12 (0.56 —2.22)
High BMI 1.19 (0.60 — 2.36)
Diabetes 0.99 (0.84 — 1.18) ——

Fig. 3 Forest plot for sociodemographic characteristics of latent lifestyle classes based on weighted logistic regression model. (A) Sociodemographic
characteristics of ‘Class 2’ (Ref ='Class 1'). (B) Sociodemographic characteristics of ‘Class 3’ (Ref ='Class 1)

A. Sociodemographic characteristics of "Class 2" (weighted)

Variable OR (95% CI)

Women (ref = Men) 2.69 (2.06 —3.51) —a—
Age (=55 years) 2.43 (1.90 - 3.09) ——
Years of education = 12 years 0.61 (0.44 - 0.83) HilH

Years of education > 12 years 0.37 (0.27 — 0.49) .

Marriage 1.01 (0.79 - 1.29) il

White,Non—Hispanic 0.38 (0.27 — 0.53) .

Black, Non—Hispanic 1.03 (0.73 — 1.45) ——

Other race 1.01 (0.72 - 1.43) ——

Median FPL 0.75 (0.57 - 0.97) il

High FPL 0.41 (0.30 - 0.56) l

Normal BMI 0.60 (0.26 — 1.40) +—@——

High BMI 0.63(0.28-1.43) +—®&——H

Diabetes 1.66 (1.28 —2.14) ——

B. Sociodemographic characteristics of "Class 3" (weighted)

Variable OR (95% CI)

Women (ref = Men) 0.75 (0.65 — 0.86) ——

Age (=55 years) 0.78 (0.67 - 0.91) —

Years of education = 12 years 0.94 (0.76 — 1.16) ——

Years of education > 12 years 0.54 (0.45 — 0.66) —[E—

Marriage 0.69 (0.60 — 0.81) ——

White,Non—Hispanic 0.67 (0.54 — 0.83) ——

Black, Non—Hispanic 1.19 (0.95 — 1.50) i
Other race 0.87 (0.69 — 1.10) ——

Median FPL 0.73 (0.61 — 0.87) —

High FPL 037031-044)

Normal BMI 0.57 (0.30 — 1.10)

High BMI 0.58 (0.31 - 1.11)

Diabetes 1.26 (1.07 — 1.49) ——

Fig. 4 Forest plot for the association between lifestyle and periodontitis based on weighted ordinal logistic regression model. (A) The association be-
tween lifestyle scores and periodontitis. (B) The association between lifestyle classes and periodontitis

known risk factors. And the association between sleep
duration and periodontitis is gradually being explored.
Some findings suggest that either too long or too short
a sleep duration increases the risk of adverse health out-
comes, such as death, cardiovascular disease, diabetes,
and obesity [31, 32]. And these adverse health outcomes
may further exacerbate the risk of periodontitis [33]. In
addition, participants in the ‘Class 3’ rated themselves as
having poor oral health but were reluctant to go for oral
examinations, suggesting that this class is weak in health
awareness and needs more attention. Thus, a combina-
tion of lifestyle aggregation and underlying character-
istics is needed to develop appropriate public health
policies to reduce the risk of periodontitis.

The practice of lifestyle medicine, such as quitting
smoking and drinking, is an important therapy method
for periodontitis, which dental health explores and
reveals. These discoveries have significant consequences
for public health. Furthermore, our discoveries can be
effectively incorporated into the S3 level guideline for the

treatment of periodontitis. By the guideline’s recommen-
dations, oral hygiene practices are applied consistently
throughout the phases of periodontal treatment. A favor-
able lifestyle is particularly crucial during steps 1 (oral
hygiene instruction) and 4 (supportive periodontal care)
of periodontitis treatment [34, 35]. Our findings facilitate
a more precise identification of demographic character-
istics within the population, enabling targeted lifestyle
promotions to enhance oral hygiene. For instance, plac-
ing emphasis on physical activity rather than endorsing
smoking and alcohol restrictions for participants among
‘Class 2!

Despite the good evidence on lifestyle studies for peri-
odontitis interventions, dental practitioners generally
lack expertise in lifestyle interventions that have not been
well addressed in past dental education [36]. Our find-
ings and the current situation described above suggest
the need to prioritize the development of healthy lifestyle
programs in the dental office as a ‘first-line treatment’ for
periodontitis [37].
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This study is one of the first, as far as we are aware,
to examine the association between latent lifestyle pat-
terns and periodontitis. However, there are some limi-
tations to this study. First off, since this research was
cross-sectional, it’s difficult to determine whether a cer-
tain way of living causes periodontitis. Second, we were
unable to determine the effect of lifestyle modifications
on periodontitis. Because the data on smoking, alcohol
intake, and exercise were an evaluation of recent status,
it was not possible to determine the relevance of alcohol
and smoking cessation on periodontitis. Third, it is cru-
cial to recognize the potential overlap between measures
of oral examination and self-assessment of oral health,
potentially influencing statistical outcomes. However,
these effects are manageable for several reasons. (1) Oral
examination and self-rated oral health represent distinct
dimensions of measurement; the former is an objective
health behavior, and the latter is a subjective health eval-
uation. (2) LCA can address the impact of overlapping
variables resulting from the classification of individuals,
provided that local independence is satisfied during these
lifestyle measurements. LCA, to a certain extent, assists
in mitigating the impact of overlapping variables. Fourth,
even if the survey was done face-to-face by trained pro-
fessionals, the impact of measurement error cannot be
entirely disregarded. Furthermore, the use of binary
numbers to represent lifestyle might impose consider-
able restrictions because severe activity and moderate
exercise may have similar MET scores but different con-
sequences. In order to categorize lifestyles and determine
whether there is a link between them and periodontitis,
future studies must use more objective lifestyle metrics.

Conclusion

In conclusion, we discovered two classes of bad lifestyle
patterns—“Class 2” and “Class 3”"—that are linked to an
increased risk of periodontitis. These associations may
offer pertinent cues for devising lifestyle promotion plans
and could potentially contribute to formulating etiologi-
cal hypotheses in accordance with the S3 level guideline
for the treatment of periodontitis.
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